Introduction
============

Relapsing polychondritis (RP) is a rare but life-threatening disease, which affects caltilaginous and proteoglycan-rich structures such as ears, nose, respiratory tract, and sclera.[@b1-imcrj-8-193] Ocular manifestations are present in 50%--60% of the cases of RP.[@b1-imcrj-8-193] However, there are a variety of inflammatory symptoms and little specificity is present that can help in diagnosing RP.

We report our findings in two patients with RP and with different types of ocular inflammation. We had local ethical permission to access and publish the patients' data.

Case reports
============

Case 1
------

A 35-year-old man who had bilateral hyperemic conjunctiva and ocular pain visited a private clinic in December 2007. He was diagnosed with episcleritis, and steroids and antibiotic eye drops were prescribed, but the signs and symptoms did not improve. In January 2008, he began a treatment of 20 mg/day oral prednisolone and was referred to the Chiba University Hospital in February 2008.

At his first visit, his visual acuity was 1.2 OU, and the intraocular pressure was 20 mmHg OU. Slit-lamp examinations showed hyperemic episcleral vessels in both eyes but no inflammatory signs in the anterior chamber ([Figure 1](#f1-imcrj-8-193){ref-type="fig"}). Fundus examinations showed no abnormal findings. The blood tests showed an elevation of white blood cells count (16,300/L), but C-reactive protein (CRP) was 0.1 mg/dL. The dosage of 15 mg/day oral prednisolone was continued. During the tapering of the oral prednisolone, he developed tinnitus, vertigo, deafness, and left auricular deformation. Positron emission tomography identified a mild accumulation of 18F-fluorodeoxyglucose in the left auricle. In January 2009, an auricular biopsy was performed, and an infiltration of inflammatory cells was detected in and around the cartilagenous tissues.

In February 2009, visual field defects were detected bilaterally, namely, right enlargement of Mariotte blind spot and left mild central scotoma. Fundus examination showed mild hyperemic disks bilaterally ([Figure 2](#f2-imcrj-8-193){ref-type="fig"}). Fluorescein angiography revealed hyperfluorescence of both optic disks but vasculitis was not found ([Figure 2](#f2-imcrj-8-193){ref-type="fig"}). Magnetic resonance imaging findings were negative, thus eliminating optic neuritis.

The presence of chondritis of the auricles, ocular inflammation (scleritis), and neurosensory hearing loss combined with the histologic findings led to the final diagnosis of RP. Systemic examinations showed no abnormal signs in the respiratory tract, heart, and kidney. The oral prednisolone was increased to 30 mg/day beginning in February 2009, and after a slow tapering, the oral prednisolone treatment was completed in July 2012. The scleritis was improved, and the visual acuities were 1.2 OU at the last visit in September 2014.

Case 2
------

A 71-year-old man had age-related macular degeneration and had been treated by an intravitreal injection of antivascular endothelial growth factor antibody in another hospital. Three months later (November 2013), he noticed that he was deaf in both ears. At the same time, he developed bilateral scleritis, which was improved by topical steroids. On January 2014, he had a reddish swelling on the left eyelid and was referred to the Chiba University Hospital. He had undergone cataract surgeries on both eyes in 2011 and Nd-YAG laser in 2012.

At the first visit, his visual acuities were 1.0 (OD) and 0.03 (OS). The intraocular pressures were 7 mmHg on the right and 17 mmHg on the left. The left eyelid was reddish and swollen with pain ([Figure 3](#f3-imcrj-8-193){ref-type="fig"}). The left conjunctiva was hyperemic, but no inflammation was found in both anterior chambers ([Figure 3](#f3-imcrj-8-193){ref-type="fig"}). Fundus examinations found late-phase age-related macular degeneration in the left eye. The right auricle was reddish and swollen ([Figure 3](#f3-imcrj-8-193){ref-type="fig"}).

Computed tomography showed no sinusitis, but the fat density on the upper surface of the eye was increased ([Figure 4](#f4-imcrj-8-193){ref-type="fig"}). Blood tests revealed an elevation of white blood cells (11,100/µL), the erythrocyte sedimentation rate (69 mm/h), and the CRP to 8.7 mg/dL. He was diagnosed with left orbital cellulitis and treated with intravenous antibiotics. The left orbital cellulitis rapidly improved but he developed right scleritis and left gonitis ([Figure 5](#f5-imcrj-8-193){ref-type="fig"}). A second blood test showed an elevation of erythrocyte sedimentation rate and CRP and positive antinuclear antibodies. The anti-type II collagen antibody was negative. Topical antibiotics and steroids were started. Magnetic resonance imaging showed bilateral posterior scleritis and right auricular perichondritis ([Figure 5](#f5-imcrj-8-193){ref-type="fig"}). Because he had auricular perichondritis and cochleovestibular disorders on January 30, 2014, an auricular biopsy was performed. An infiltration of lymphocytes into the periauricular tissue was found histologically ([Figure 6](#f6-imcrj-8-193){ref-type="fig"}).

From these findings, the patient was diagnosed with RP. Systemic examinations revealed no abnormalities of the respiratory tract, heart, and kidney, but he had the myelodysplastic syndrome. Blood test showed that anti-type II collagen antibody was negative. Approximately 40 mg/day oral prednisolone was given by a consulting rheumatologist, and both ocular and auricular inflammation improved. He was continued with 10 mg/day oral prednisolone, and his visual acuity at the last examination in July 2014 remained unchanged.

Discussion
==========

McAdam et al were the first to propose the diagnostic criteria for RP in 1976.[@b1-imcrj-8-193] This criteria based on the clinical signs and symptoms include 1) bilateral auricular chondritis, 2) nonerosive inflammatory polyarthritis, 3) nasal chondritis, 4) ocular inflammation, 5) respiratory tract chondritis, and 6) chochlear and/or vestibular damage, resulting in neurosensory hearing loss, tinnitus, and/or vertigo. Damiani and Levine updated the criteria by adding the histopathologic criteria,[@b2-imcrj-8-193] which included 1) the presence of any three of the McAdam's criteria, 2) at least one of the McAdam's criteria confirmed by biopsy, and 3) the presence of chondritis in two or more separate anatomic locations with positive response to steroids or dapsone. Our cases met one or both criteria and both cases were diagnosed with typical RP.

The etiology of RP is still undetermined, but 30% of patients at the acute phase have increased type II collagen autoantibodies in their sera. The effectiveness of steroid therapy indicates that RP is probably an idiopathic autoimmune disease.

Because the ocular findings can be the initial findings of RP, ophthalmologists should know the major ocular findings of this disease. Isaak et al reported that the most common ocular finding is episcleritis (39%) and the second is scleritis (14%).[@b3-imcrj-8-193] Other signs are iritis (9%), retinopathy (9%), muscle paresis (5%), and optic neuritis (5%). Although Case 1 had the typical ocular manifestations, it took \>1 year to make the final diagnosis probably because of the wide variety of clinical manifestations. Case 2 had ocular cellulitis, and antibiotics were effective, even though it is rare that ocular cellulitis accompanies RP. However, other clinical symptoms are typical and only 3 months were required to make the final diagnosis in this patient.

A recent case report reported that multiple myeloma developed 8 years after the diagnosis of RP.[@b4-imcrj-8-193] Case 2 also had the myelodysplastic syndrome. Thus, a long-term follow-up is required to monitor the development of hematopoietic malignancies.[@b4-imcrj-8-193]

Although the standard treatment of RP is through the use of steroids, refractory cases require immunosuppressive therapies, eg, cyclosporine,[@b5-imcrj-8-193] cyclophosphamide,[@b6-imcrj-8-193] and methotrexate.[@b7-imcrj-8-193] Fortunately, in our cases, oral prednisolone was effective with successful tapering without any side effects.

RP is a life-threatening disease, and the major mortality arises from infection related to immunosuppression therapies or pneumonia accompanied by laryngotracheal obstruction.[@b8-imcrj-8-193] Thus, long-term steroid therapy is needed to lessen the possibility of fatal adverse effects in patients with RP.

Conclusion
==========

RP is rare, but a life-threatening disease. Although ocular and clinical manifestations are not specific, ophthalmologists should consider RP in patients with both ocular and auricular inflammation.
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![Appearances of Case 1 who was diagnosed with episcleritis.\
**Note:** Hyperemic conjunctiva and enlarged episcleral vessels can be seen.](imcrj-8-193Fig1){#f1-imcrj-8-193}

![Fundus photograph (upper) and fluorescein angiogram (lower) at the time of relapsing scleritis in Case 1.\
**Note:** Both optic discs are mildly hyperemic (upper) with slight hyperfluoresence in the fluorescein angiogram (lower).](imcrj-8-193Fig2){#f2-imcrj-8-193}

![Appearance of Case 2 at the first visit.\
**Notes:** The left eyelid is reddish and swollen (upper left). The conjunctiva of the left eye is hyperemic (lower left). The right auricle is reddish and swollen (right).](imcrj-8-193Fig3){#f3-imcrj-8-193}

![Computed tomographic image showing the presence of orbital cellulitis.\
**Note:** Fat density signals are present surrounding the left eye (arrows), but no sinusitis can be seen.](imcrj-8-193Fig4){#f4-imcrj-8-193}

![Ocular findings after scleritis.\
**Notes:** The conjunctiva of the right eye is hyperemic (upper left). Optical coherence tomographic image shows slight serous retinal detachment in the left eye (middle left). Magnetic resonance image shows high intensity signals (arrows) of both scleras (upper right). B-mode ultrasonography shows thickening of the sclera in both eyes (lower panels).\
**Abbreviations:** L, left; R, right.](imcrj-8-193Fig5){#f5-imcrj-8-193}

![Histologic findings of auricular biopsy specimen.\
**Note:** An infiltration of lymphocytes into the periauricular tissue can be seen.](imcrj-8-193Fig6){#f6-imcrj-8-193}
